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In Sgatemboer 1988, the Nationd Indtitutefor Oooupationd Sefety and Hedth (NIOSH) recaived arenuest from the
ownearsd threeradiator repar shopsin the Denver, Calarado metropalitan areatto evaluste oocupetiondl
expoarestoleed inthergpar and deening of redidors

On October 4,1988, an environmentd and mediicd evauation was conducted by NIOSH and the Caloredo Sate
Hedlth Department pasonnd. Theavironmeantd evaugtion conssted of messring bresthing zoneand ganerd
roomar concanrationsdf leed, and, intwo of thefadlities evduging theventilation sysams  (Thethird faality only
hed generd diluion veniilaion) Eght bregthing zonear samplesand two generd room air sampleswere adllected
andandyzed Sx of thedght bresthing zonesamplesand bath of thegenerd roomair ssmpleshed leed
conoanirationsthet exoesded theevaugtion aritarion of 0.06 myM?. Thehighest conoartrationwas 029 mgvi®
and thelowest conoartrationwas 00, with an averageof 016 mg/ME,

Medicd monitaring and evaugtion conssted of bload leed (PoB) and zinc pratoporphyrin (ZPP) deemingtionson
dl 10radiaor hopworkasfromthethreeareashops Of the 10 workerstested, three hed blood leed (FoB) levels
a ar dbovethe OFHA adionlevd of 40 ug/d (but under the OSHA mediicd remove levd of S0uyd). Four

employesshed ZPPlevdsabove 60 uyd, thelaboratory'supper limit of nommal. Oneaemployeched devated levds
of both PoB and ZPP,

Onthebegsdf theenvironmantal and medicel dita, theinvedigetors detamined thet aheelth hezerd exigied from

over-expoauresto leed during the routine deaning and repairing of automadhileradiaiors Recommenddionsare
provided insedtion VI of thisrepart thet mey assd indimineting thishezard

Kemwads SC 3714 - (maotar vehide partsand acoessaries), blood leed, leed, inorganic leed, 2nc
protoporphyrin, reditor shops


adz1
On the basis of the environmental and medical data, the investigators determined that a health hazard existed from
over-exposures to lead during the routine cleaning and repairing of automobile radiators. Recommendations are
provided in section VIII of this report that may assist in eliminating this hazard.

http://www.cdc.gov/niosh/hhe
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Inrodudtion

TheNatiord Ingtitutefor Oooupationd Sefety and Heelth (NIOSH) reoaveed arequest in Sgatember 1988, fromthe
ownarsaf threeredidor repar shopsin Lakewood, Arvads, and Aurorg, Colorado to evauate leed exposres
among warkaswho wererepairing automohileredidors: Thisreguest wesprompted by theowner'sconoan
about aworker'sdevated blood leed leve.

Theowner wastdgohoned upon recapt of themedica and evironmentd results and coples of parsondl blood test
resitswaremaled to eschworker in November 1988,

Badkgroud

TheLakewood, Arveda and Aurararadiator repar shopseech amploy threeradiator medhanics: All medhanics
may natwork & thesametime, and sncethe shopsareowned by the sametwo individugls warkersmey wark in
different shops dgpanding onthewark loed a eech Sop.

All typesdf radiatarsareregpaired and deaned. Mod aefromatomohiles Theradidorsareteken gpat usngan
axygen acdylenetarch to met thetop and battom parts off therediator. Thetop and battomn of therediator are
atached to therediator corewith aleedHoesad sdlder. When the solder ismeited with an axygen aodylenetarch the
leed ishedted to temparauresthet are hat enough to produceleed fumes: Thisproosdureiswharemod of the
workers exposureoccurs: Other leed exposures coour from brushing and skin contact with the oxidized leed.,
Ingeting someof theleed may beasmdl contribuing factar. Thereissomeleed equoarewhentheradidor is
asambled dueto themeting and vgparization of thelesdHbesed sdldaing wire

Thevatilgionwasnat effediveinany of thethreefadliies The Aurarashop hed good generd vertilation but no
locd exnaud to exnald theleed fumesa thesource of generation.: The Lekewood shap hed minmum generd
venilaionand nolocd exhaug verttilaion.: The Arvedaishop dd nat heveadesigneted verntilation sydem
Evdudion Desgn and Methods
A.  BEwvromaid

Bght brething zoneand two genard room ar samplesweare cdlledted on mixed odluoseeder filtes(AA)

using vaouum pumpsaparated a 20 litersper minute. Thesamplesweareandlyzed for leed aoording to
NIOSH P&.CAM |73

Bvdudion Qitaia
A.  BEnviromatd

Asaguidetotheevdugtion of the hezards posed by workplaoe exposures NIOSH fidd 4&ff enploy
environmatd evdudtion aitaiafor essessmat of anumbe of dhemicd andphyscd agats Theeaitaia
areintended to uggest levd s of expoaureto which most warkersmay be exposad up to 10 hoursper day,
40 hourspar wesk far awarking lifeimewithout expaiending adverehedth effedts Itis however, important
to notethet nat dl workerswill be pratected from edverse hedlth effedtsif ther eqpoaresare maintained
bdow theelevds A sl paoatage mey expaienceadvare hedth efedtsbacause of individud

suogatibility, apreexiding medica condiion, andlor ahyparsanstivity (dlergy).
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Inaddition, some hezardous sUbstances may adt in combainetion with ather workplace expoaures thegenard
evironmat, o with medications o parsond hehitsof theworker to produce hedlth dfedsevenif the
oocypetiond expoaresareconirdled & thelevd st by theevdugiion aitaion. Thesecombined dfedsare
often nat consdarad intheevaugtion aiteria. Also, some bdianoes are aosorbed by direct contact with the
skinand mucous mambranes and thuspatentialy inoressethe overdl expoare. Firdlly, evdugiion aitaia
mey drangeove theyearsasnew infometion onthetaxic effedtsof an agant becomeavaldde

Thepimary sourcesdf evironmanid evdugtion aitaiafor thewarkplaceare 1) NIOSH Qritaia
Dooumentsand recommenditions 2) the Amarican Confarence of Govarnmentd Induetrid Hygienids
(ACGIH) Threshdd Limit Vdues(TLV'9), and 3) the U.S Departmeant of Leabor (OSHA) oooupetiond
hedth gandards Often, the NIOSH recommendationsand ACGIH TLV'saelonve thenthe
caregponding OSHA dandards Bath NIOSH recommenddionsand ACGIH TLV'susLdly arebesed
onmorerecat infametion then arethe OSHA dandards The OSHA dandardsdso mey berequired to
tekeinto acoount thefeeghility of contrdlling eqpoaresin vaiousindLerieswherethe egatsareussd the
NIOSH-recommended expoarelimits (RELS), by contregt, are besed primarily on concamsrdaing tothe
prevertion of cooupetiond dissese I evauaing theexpoarelevesand therecommeanddtionsfor reduaing
theselevdsfoundinthisrepart, it should benoted thet indLetry islegelly reouired to mest thoselevelspadified
by an OSHA gandard.

A imewdghted average (TWA) expoarerdersto theaveragearbome concentration of asudance
duringanommd 8- to 10-hour warkday. Some sLbdanceshave recommended shart-term exposurellimitsor
aaling vdueswhich areintended to Spdemant the TWA wherethare are recognizad toxic efetsfram high
short-tem exposres

B. Toxicdogy and Medicd Qriteria

Inhelation (bresthing) of leed dugt and fumeisthemgiar routedf leed expoaureinindudrid sding. A
ssoondary source of expoaure mey befromingestion (sivallowing) of leed dugt deposited onfood,
dgarettes or ather dhjects Onoeabsorbed, leed isexarated from the body very domy. Absorbed leed
interfereswith red blood odll produdion and can damegethekidneys paipherd and cantrd nevous
s/dams and theblood farming organs (boremarrow). Thesedfedtsmay befdt esweskness tiredhess
imthlity, digestive digurbences high blood presaure, kidney damege, mentd defidency, or dowed reedtion
times Chroniclesd eqpoaLreisassoaated with infetility and with fetd demegein pregrent women: Therelis
someevidancethet lead can o impeir fertility in coaupetiondlly expossd men.2

Theblood led tet isonemesare of theamount of leed inthe body andisthe best avalladle mesare of
recent leed absorption. Aduitsnat exposad to leed a work usLily have alblood leed conoantration lessthen
Duyd; theavaaeislessthan 15 uyd.>* In 1985, the Cantarsfor Disesse Contrdl (CDC)
recommended 25 ugd asthe highest acogpteblelload levd for young dhildren® Sncethellood leed
conoatration of afeusissmilar tothet of itsmather, and Sncethefessbranispresumed tobeat leedt a8
srdtivetothedfet of leed ssachilds the CDC advised thet apregrent woman'sblood leed levd be
bdow 25ugid.® Reoart evidence sugeststhat thefetus may beadversdy effected & blood leed
concartratioswell bdow 25 ugld.® Futhemorg, thereisevidenceto sugget thet levelsaslow as 104 ugd
dfect the pafameance of children on educationd atainment tests and thet thereisadoseregponse
rdaionghipwith no evidence of threshald or sefelevel.” Leed levdlsbetween 40-60 ug/dl inleed exposad
workersind cateexaessve absorption of leed and may result in someadvere hedth dfeds Levdsof
60100 ug/d rgoresant unecogtable devaionswhich may cause siousadvare hedth effeds Levdsover
100 uyd are conddered to beextrardy dangeraus and dften require hogaitalization and medicdl trestmeant.
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VI.

VII.

The Oooupationd Sty and Heelth Adminigration (OSHA) sandardsfor leedindr is50 ugM? cdaulated ssan
8hour imeweighted averagefar dely expoare? Blood leed and protoporphyrinlevels must bemonitored &t leest
evay 6 monthsfor workersexposed to ar leed levelsabove 30 ugn far morethen 30 daysper year, and & leet
evay 2 monthsif theworkers legt blood leed was a or exossded 40 ug/d whaeblood. Thesandard dso didates
thet workerswith blood leed levd sgrester then 60 ugd whdleblood mugt beimmediady removed from further
leed expoaureif confirmed by afdlon-uptes. Workerswith avaragelead levdsof S0uyd or grester mudt be
ranoved. Removd isdo possbleonmedicd grounds: Removed workershave pratedtion for wage, bandfits and
siaity for upto I8 monthsor uniil they canreum to leed exposre aress®

Theznc praigpaphyrin (ZPP) levd isamesare o intafarencewith hemogldain produdion é thetimethe
red odisare mede dfeding hame syrnihdass, thelad ezymein hemesynihess Although somedissesessand
ironddidency anemiacan cauearisein ZFP, inahedthy indvidud working with leed, leed dbsoptionisthe
mod likdy causefor suchaninoreese. Further, the ZPP levd sinaresse abruptly when blood leed levelsreech
about 40ugd, adﬂwteﬁtostwdeﬂedfor%nrrﬂs(ﬂealaa%elifeqamd ared odl). Nomel
vauesaebdow 50 ugyd (60 ugy/d & thelaboratory usad for thissudyy).

Readtsand Disousson
A.  BEnviromaid

Resltsof theevironmentd samplesfor inorganic leed arepresanted in Tadlel. Air conoantrationsranged
from 00 10029 mgM?3,. Theaverage concartration for dl ten sampleswas 016 mgMe, Ix of eght
bresthing zonear sanplesand both of the areasamples exceaded the evluation aritarion of 0.06 myME.

Thehousskegaing inthe Lakewood and Aurorashopswasgood. Thehousskegaing inthe Arvadashop
nedsto beimproved. Ealing aresswere provided thet werefreefrom leed exposre. Good persord
hydenewas cbsarved

B. Medd

Of the 10 workerstested for load leed (FoB) and zinc pratoporphyrin (ZFP), four werewithinthe
rferencerangefor bath (PoB lessthen 40 ugd, ZPPlevd lessthen 60 ug/d). OF theather Sx workers three
oyesshed PoB levdsexaeeding 40 uyd and four employesshed devated ZFPlevds Onewarke

hed devaed levdsof bath FoB and ZPP. Comparison of bregthing zonear sampleswith blood teding
reveded no sgnificant datidicd assoaaion. However, in Table 1, warke'swith parsord air samples
exceedngaTWA of 006 mgyM? hed éither PoB ar ZPPlevels exceading thereferenceranges noted
previoldy.

Codusas

Based onthehigh evironmentd leed levesand the devated blood leed levelswe conduded thet ahelth hezad

exigsd theseradiator hops Eght of 10timeweighted average (TWA) ar samples exosadad theevaugtion

aitaionand sx of tenworkeshed devated ZPPor blood leed levds Al resitsindicatethet moredringant
mesaLres are nesded to contral workers exposureto leed.
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RecommancHions

VIII.

All threedf theradiatar shopsneed toindall locd exdnaud vartilaion & thesource o theleed fume
gangdion Venilaion nedsto beinddledintheimmedideareawhaetheacdylenetarchismdting the
battom and top off therediators: Thisventilation would cpturetheleed fumesbefare they mix with the

gangd roomarr.

All workesmug haveldood dravn for leed andlyssevary 6 monthsif ther lagt blood lesd wesbdow 40
uyd and evary 2 monthsif itwas40 ug/d o dbove For purposes of compliancewith the OSHA leed
gandard, allood leed concentration averaging 50 ug/d or marergaresants exoessiveleed exposure and the
ggied employeemugt beramoved fram further leed expoare until theldlood lesd conoentrationisbdow 40

Thereshould beno smoking, edting, tobeooo chening, ar drinking in radistor repair area.

Removed warkasshould have pratedtion for wege, bendfits and sanianty for upto I8 monthsor unil they can
reumtolead exposreaess

Workeasshoud shower and chengeframwork dathesto sregt dothes efter their tour of duty.
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XI. Didtribution end Avalahility of Detemminetion Repart

Copiesd thisDetamingion Repart aretamparatily avallahle upon request from NIOSH, Hazard Evdugtionsand
Tednicd Assgance Branch, 4676 CaumbiaParkway, Gindnnati, Ohio 45226, After 90 daysthereport will be
avaladethrough the Nationdl Tedhnicd Infometion Savices(NTIS), 5286 Part Royd, Sringfidd, Virgnia22161.
Infometion regarding itsavalahility through NTIS can bedtained from the NIOSH pubicationsdfficedt the
Cindnreti, eddress Coplesof thisrepart havebeensart to:

Lakenood Rediaor Shop
AuroraRediaor Shop

ArvadaRediator Shop

U. S Degpatmert of Labor, OSHA - Region VI
NIOSH Regord OfficegDivisons
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Bvdugion Qitaia
Laboratary Limit of Detection 0.002 ngfilter

Tahel

Bresthing Zoneand Ganard Room Air Conoantrations of Leed, and Blood leed

TheLakenood, Arveda, and AuroraRediator Repar Shops

Job

Redigtor Medharic
Redigtor Medharic
Redigtor Medheric
All AreessMareger
Redigtor Methenic
Redigtor Medheric
AreaSarpe

Redigtor Medheric
Redigtor Medheric

AreaSarpe

(PoB) and Zinc prataparphynin (ZPP) levds
a
on Octobear 4, 1988
Locaion Sarding Time
Lakewood 755-217
Lakewood 757-222
Lakewood 800-200
Lakewood 800-220
Arvada 835-250
Arvada 835-250
Arvada 840-250
Auoa 915-320
Auoa 915-320
Auoa 915-320

MgM?
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RoBREBS

SICR

S



